The present study examines the suggestion that in the absence of adequate bile and pancreatic juice, which support the absorption from the gut of long-chain fatty acids into lymph, the fatty acids are absorbed directly into the portal blood. Oleic acid (18:l) partitioning between lymph and portal blood was investigated in intact and bile-and pancreatic juice-diverted rats. In a first set of experiments, 18: 1 absorption from the gut into lymph and blood was studied by continuous recovery of the mesenteric lymph for 6 h and mesenteric portal venous blood for 1 h. In a second set of experiments, esterification processes were investigated by study of the mucosal distribution of labelled lipids and by mono-and diacylglycerol acyltransferase (EC 2.3.1.22 and EC 2.3.1.20 respectively) specific activities. In the bile-and pancreatic juice-diverted rats the absorption of labelled 18:l into lymph was significantly reduced during the first 3 h of intraluminal infusion of this substrate. In such rats a compensatory absorption of labelled 18: 1 into mesenteric portal blood was not observed. At 6 h after micellar lipidmixture infusion, the overload of lipids both in free form and as triacylglycerols persisting in the mucosa paralleled the lower acyltransferase specific activities observed in bile-and pancreatic juice-diverted rats.
The present study examines the suggestion that in the absence of adequate bile and pancreatic juice, which support the absorption from the gut of long-chain fatty acids into lymph, the fatty acids are absorbed directly into the portal blood. Oleic acid (18:l) partitioning between lymph and portal blood was investigated in intact and bile-and pancreatic juice-diverted rats. In a first set of experiments, 18: 1 absorption from the gut into lymph and blood was studied by continuous recovery of the mesenteric lymph for 6 h and mesenteric portal venous blood for 1 h. In a second set of experiments, esterification processes were investigated by study of the mucosal distribution of labelled lipids and by mono-and diacylglycerol acyltransferase (EC 2.3.1.22 and EC 2.3.1.20 respectively) specific activities. In the bile-and pancreatic juice-diverted rats the absorption of labelled 18:l into lymph was significantly reduced during the first 3 h of intraluminal infusion of this substrate. In such rats a compensatory absorption of labelled 18: 1 into mesenteric portal blood was not observed. At 6 h after micellar lipidmixture infusion, the overload of lipids both in free form and as triacylglycerols persisting in the mucosa paralleled the lower acyltransferase specific activities observed in bile-and pancreatic juice-diverted rats.
These studies demonstrate the absence of a previously proposed compensatory absorption of 18: 1 into portal blood when absorption into lymph is impaired by an inadequate supply of bile and pancreatic juice.
Chyloportal partition : Bile : Acylglycerol acyltransferase It is well established that long-chain fatty acids are absorbed as esters, mainly triacylglycerols (TG), and are integrated into lipoproteins as chylomicrons and VLDL via the lymph (Bloom et al. 1951; Greenberger et al. 1966 ). Short-chain fatty acids are transported free in the portal blood (Blomstrand, 1955; Carlier & BCzard, 1975; Vallot et al. 1985) . There is good evidence (Saunders & Dawson, 1963; Brand & Morgan, 1974; Shiau et al. 1979; Kotler et al. 1980 ) that biliary secretion is important for the esterification of fatty acids in the mucosa. There is a decrease in monoacylglycerol acyltransferase (MAGAT; EC 2.3.1 .22) activity in rats whose bile duct has been diverted to the exterior Rodgers et al. 1973; Rodgers, 1975) . Several groups have reported that there is a lack of lymphatic absorption of fatty acids in rats whose bilepancreatic duct has been diverted (Saunders & Dawson, 1963; Simmonds et al. 1968; Mansbach et al. 1985) and in bile-deficient humans (Blomstrand et al. 1969) .
It has been suggested that long-chain fatty acids are absorbed into the mesenteric portal venous blood in the absence of bile (Hyun et al. 1967; Kayden & Medick, 1969; Tso et al. 1981) . We have therefore studied the fate of fatty acids and monoacylglycerols in rats lacking a normal flow of bile and pancreatic juice into the duodenum. The common bile-pancreatic duct of rats was diverted to the exterior, to produce a model in which esterification should be reduced and absorption into the lymph impaired. We measured the absorption of radiolabelled 18: 1 (oleic acid) into the blood and lymph, esterification and the activities of two key acyltransferases, MAGAT and diacylglycerol acyltransferase (DAGAT; EC 2.3.1 .20) to determine whether the absorption of oleic acid into the portal blood was increased. French Regulations (no. 87848 and no. 03056) for the care and use of laboratory animals were followed. Male Wistar rats weighing 200-230 g (Centre d'klevage DCpre, St Doulchard, F18230, France) were housed in the animal room for 8 d before experiments. The animals were fed on a balanced diet (40 g lipid/kg; UAR-Villemoisson sur Orge, F-91360, France) and had free access to tap water.
MATERIALS AND METHODS

Animals
Experiments Expt 1. Measurement of oleic acid absorbed into the lymph (group A).
A total of eight rats were studied. Each rat was lightly anaesthetized with diethyl ether and a heparinized catheter (no. 1-F 75140 Biotrol, Paris, France) was inserted in the main mesenteric lymph duct (all rats). A second catheter (Biotrol no. 4) was placed in the duodenum (all rats), above the entry of the bile-pancreatic duct. The common bile-pancratic duct of the experimental rats (n 4) was cannulated (Biotrol no. 1). The rat was placed in a restraining cage and fasted for 16-24 h, but allowed access to saline (7 g NaC1/1,2 g KCl/l). The lipid micellar mixture was warmed to 37" and introduced into the duodenum via the cannula. The lymph was collected over the following 6 h into a cooled (4") tube moistened with 100 g/1 EDTA and the oleic acid content measured.
Expt 2. Measurement of oleic acid absorbed into the portal blood (group B). A group of eight rats were given bile-pancreatic duct cannulas as described for Expt 1. The rats were fasted for 28 h but given saline to drink. The oleic acid passing into the portal blood was measured using the vascular perfusion technique of Bernard & Carlier (199 1) and Vallot et al. (1985) . A catheter (Biotrol no. 4) was placed in the abdominal aorta and connected to a pressure detector (Statham P 23 DB; Narco-bio-systems, PO Box 12511 7651, Airport BLUD, Houston, Tx. 77017, USA) coupled to a Racia (Racia, Le Bouscat, F-33110, France) recorder to monitor arterial pressure. A metal cannula (Collin-Gentille no. 9; Moria, Antony, F-92160, France) was placed in the mesenteric portal vein. Heparinized blood obtained by heart puncture of rats of the same strain was continuously infused into the jugular vein by means of a peristaltic pump (Gilson minipulse (Gilson, Electronics France, Villers Le Bel, F-95400, France)) to compensate for blood loss. A 250 mm long intestinal loop was isolated in situ between two metal cannulas (Collin-Gentille no. 18); the upper cannula was placed just below the inlet of the common duct in the duodenum. Once the mesenteric portal vein was cannulated, heparinized blood at 37" was perfused at a flow rate which maintained the blood pressure close to the initial level. When the pressure was stabilized, the lipid emulsion was introduced into the isolated intestinal loop and the blood was collected for 60min. At the end of the experiment the intestine was immediately removed, rinsed with 10 ml saline at 0" (kept for lipid analysis), opened longitudinally and the mucosa scraped off.
Lipids were extracted from the intestinal contents and the mucosa. A portion (1 ml) of each blood fraction was used to extract bicarbonates ; the acid-soluble products were extracted from a second portion (1 ml). Lipids were extracted from the remainder.
Expt 3. Distribution of oleic acid in the mucosa, blood and liver (group C ) . Rats were anaesthetized with diethyl ether and a 250 mm duodeno-jejunal loop was isolated between two ligatures. The upper ligature was just above the inlet of the common duct into the
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duodenum. The test emulsion was infused in a catheter (Biotrol no. 4) placed in the isolated intestinal loop. The test lipid was left in place for 6 h, during which time the rats were placed in restraining cages. The intestinal loop was then removed, rinsed with 10 ml saline at 0" (liquid kept for lipid analysis) and opened longitudinally. Blood samples were obtained from the abdominal aorta. Lipids were extracted from the intestinal contents, the scraped mucosa, blood samples and liver.
Expt 4. Measurement ofmucosal mono-and diacylglycerol acyltransferases. The rats were assigned to one of six groups. There were two groups of controls, one fasted for 24 h (Cl) and the other for 48 h (C2). Two groups of experimental animals were fasted for 24 h, the rats in one group were given a bile-duct diversion only (BD1) while in the other group both the bile and pancreatic ducts were diverted (BPDl). Two further groups were fasted for 48 h, one group had a bile-duct diversion (BD2) and the other had both a bile and pancreatic diversion (BPD2). All rats had free access to saline during the fasting period. At the end of this time the rats were killed and a 250 mm segment of duodenum-jejunum was removed for assay of MAGAT and DAGAT.
Lipid mixture
The lipid test mixture was 30 pmol monopalmitoylglycerol, 30 pmol 16 : 0 and 30 pmol 18: 1 (Nu Chek Prep, Elysian, MN, USA) plus 185 KBq (specific activity: 195 KBq/nmol) [ 1 -14C] 18 : 1 (purchased from the Commissariat a 1'Energie Atomique, Saclay, F-9 1 19 1, France). The lipids were emulsified with 60 pmol sodium taurocholate (Sigma Chemical Co., St Louis, MO, USA) in 1.5 ml saline solution before infusion into the duodenal lumen.
Lipid extraction
Lipids were extracted from the lymph, intestinal contents, mucosa, liver and blood samples with dimethoxy methane-methanol (4: 1, v/v) (Delsal, 1944) . The individual lipid classes (phospholipids (PL), monoacylglycerols, diacylglycerols, free fatty acids (FFA) and TG were separated by TLC (Stahl et al. 1956 ). The radioactivity of the lipid extracts was determined.
Bicarbonate extraction A blood sample (1 ml) was haemolysed with saponin and 1 ml 12 M-HC~ was added to liberate CO, which was trapped for 20 h with 0.5 ml hyamine. The hyamine was then placed in a scintillation vial and the trapped radioactivity measured.
Extraction of acid-soluble products
Blood samples (1 ml) were mixed with 4 ml 1 M-HC~O, and the resulting precipitate removed by centrifugation for 10 min (3000 g). The supernatant fraction was filtered through a 0.45pm Millipore filter and the radioactivity in a portion of filtrate was measured.
Radioactivity measurement Lipid extracts and hyamine samples were counted in Permafluor I11 (Packard) diluted with xylene (1 :9, v/v). Acid-soluble products were counted in Instagel. The radioactivity was measured in a Packard Tricarb scintillation counter (Packard Prias PLD, Tricarb, Packard Instruments, Downers Grove, IL, USA).
Microsomal acylglycerol acyltransferase activities
The MAGAT and DAGAT activities in the absorptive-cell microsomes from four groups of experimental rats and two groups of control rats were measured by the method of Rodgers (1969) using palmitoyl-CoA. Duodeno-jejunum (250 mm) was rinsed with 10 ml saline (9 gNaCl/l), opened on ice and the mucosa scraped off. The mucosa was at https:/www.cambridge.org/core/terms. https://doi.org/10.1017/BJN19960128 homogenized in 0.28 M-mannitol in 0.01 M-Na,HPO,, pH 7.4, plus 50 mM-EDTA, pH 7.4 with a Polytron (Bioblock Scientific, Illkirch, F-67403, France) at 25000 rev./min at 4" and centrifuged twice at 8700 g for 20 min in a Beckman centrifuge (L8-55M, Beckman, Gagny, F-93220, France) at 4". The pellets were discarded. The supernatant fraction was centrifuged at 105000g at 4" for 1 h in a Beckman ultracentrifuge (L8-55M). The supernatant fluid was discarded and the microsomal pellet resuspended using a Potter homogenizer (1800 rev./min for 20 s) in 0.154 M-KC~ in 0.01 M-Na,HPO,, pH 7.4 (2 ml/g wet weight of original mucosa).
The assay medium was 0 6 ml 0 1 M-Tris-HC1 buffer, pH 8-0, 006 ml 100 g/1 bovine serum albumin (fraction V, Sigma Chemical Co.), 009 ml 0.01 M-DTNB (5,5'-dithiobis(2-nitrobenzoic acid) plus 75 nmol 2-palmitoylglycerol (for MAGAT) or 1,2-dioleoylglycerol (for DAGAT) in 0.03 ml ethanol (950 ml/l), 150 nmol palmitoyl-CoA in 0.06 ml 0.01 M-KH,PO,, pH 5.0. The reaction was begun by adding 003 mg microsomal protein. The relative rates of deacylation (acyl-CoA --f acid + CoA) and acylation (monoacylglycerol + acyl-CoA + diacylglycerol + CoA (MAGAT) or diacylglycerol + acylCoA + TG + CoA (DAGAT)) were determined using two microcuvettes simultaneously.
One contained the complete incubation medium and gave the CoA released by both acylation and deacylation. The other microcuvette contained the incubation medium minus the mono-or the diacylglycerol (950 ml/l ethanol only). This microcuvette measured the CoA released by deacylation alone. The change in absorbance recorded in the ' deacylation' cuvette was subtracted from the change in absorbance in the other cuvette to obtain the rate of acylation. All assays were performed at 30" and at 412 nm for at least 15 min using a Shimadzu spectrophotometer (UV-160 A, Roucaire, Velizy Villacoublay, F-78 143, France). A molar absorptivity of CoA, 11 6 2 2 /~ per cm was used to convert change in absorbance to nmol CoA released.
Proteins were estimated by the method of Smith et al. (1985) using bicinchoninic acid with bovine serum albumin (Sigma) as the standard.
Calculations
Results are expressed as fatty acid pmol-equivalents calculated from the specific activity of the labelled fatty acid in the infusate. MAGAT and DAGAT specific activities are expressed as nmol CoA liberated/min per mg microsomal protein. Differences were compared using Student's unpaired comparisons test.
RESULTS
Expt 1. Recovery of labelled 18:l in the lymph
The test lipid micellar mixture corresponded to 26 140 (SEM 600) nmol oleic acid in the control rats and 27700 (SEM 900) nmol for the rats in the experimental group. There was significantly less labelled 18 : 1 in the lymph of bile-pancreatic juice-diverted rats (10400 (SEM 500) nmol) than in control rats (17400 (SEM 800) nmol) ( P < O*OOl). A total of 37.7 (SEM 2.5) YO of the infused radioactivity was recovered in the lymph of the test rats and 66.5 (SEM 3-7)Y0 in the lymph of the controls.
The lymph absorption profile ( Fig. 1) showed no change in the appearance of the radioactive absorption peak, but the labelled 18 : 1 lymph absorption in the test rats was low from the start of the absorption processes and continued during the first 2 h of lymph collection. The relative integration of labelled 18: 1 into PL was significantly decreased in the test rats. As a consequence, the peak TG:PL ratio was over fourfold higher in experimental rats (281 (SEM 78)) than in the control group (64 (SEM 17)). The 18: 1 was mainly integrated into lymph TG in all rats (92.8 YO) at the peak of absorption in controls and 85 ' YO in bile-and pancreatic juice-diverted rats, the labelled FFA never exceeded 2.3 % in control and experimental groups at the peak of absorption. were significantly different: * P < 0.05, ** P < 0.01, ***P < 0001.
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Expt 2. Recovery of labelled 18: 1 in the mesenteric portal venous blood The labelled lipids infused were 23 970 (SEM 1 170) nmol for the control group and 24 108 (SEM 526) nmol for the experimental group. The labelled lipids in the intestinal contents at the end of the experiment were 10597 (SEM 1220) nmol for the controls and 11 323 (SEM 760) nmol for the experimental group. Thus uptake was the same for the two groups of rats: 12780 (SEM 580) nmol for the experimental rats and 13560 (SEM 1050) nmol for the controls. The amount of radioactivity recovered in the mesenteric portal venous blood of the experimental rats (1.3 (SEM 0-1) %), was not significantly different from that of the controls (1.5 (SEM 0.2) YO). The radiolabelled catabolites (acid-soluble products and bicarbonates) resulting from the intramucosal catabolism were 134 (SEM 21) nmol in the controls and 95 (SEM 10) nmol in the experimental group and were not significantly different. The labelled ratios (catabolites : catabolites + lipids) were also not significantly different and within a range of 25.
ProJiles of portal venous blood absorption. Fig. 2 catabolites in mesenteric portal venous blood during the hour of blood collection. The blood absorption profiles of the two groups were similar. Absorption was the highest at the beginning of the radioactive lipid infusion and decreased until the twentieth minute. The appearance of catabolic products in the blood (acid-soluble products and bicarbonates) paralleled the appearance of radiolabelled fatty acids.
Expt 3. Radioactive lipids in the mucosa, liver and blood samples Table 1 shows the radioactivity in the mucosa 1 h and 6 h after the infusion of test micellar mixture.
The amounts of radioactive lipid in the test mixture were 24290 (SEM 1290) nmol in the control group and 25240 (SEM 863) nmol in the experimental rats. There was no significant difference between the two groups after 1 h of absorption. There was 6220 (SEM 423) nmol of the 18: 1 in the mucosa of the experimental rats and 7190 (SEM 550) nmol in the mucosa of the controls. The amounts of 18 : 1 remaining in the lumen were 1102 (SEM 390) nmol in the controls and 1788 (SEM 317) nmol in the experimental group. The amount subsequently taken up by the mucosa of the experimental rats was 23 450 (SEM 1 120) nmol(93 (SEM 2) YO of the infused radioactivity) while the amount taken up by the control rats mucosa was at https:/www.cambridge.org/core/terms. https://doi.org/10.1017/BJN19960128 23 190 (SEM 990) nmol (96 (SEM 1)% of the infused radioactivity). There was thus an overload of mucosal radioactivity in the experimental group (1 1 342 (SEM 1242) nmol (44.9 (SEM 4.7) % of the infused radioactivity) compared with 1387 (SEM 277) nmol (5.6 (SEM 0.9) % of the infused radioactivity) in the control rats 6 h after the lipid infusion.
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There was a significant decrease in the mucosal radioactivity during the 1-6 h period in the control group (5-6 (SEM 0.9) % of the radioactivity infused after 6 h v. 304 (SEM 3.4) YO after 1 h), but there was a significant overload of mucosal radioactivity in the test rats (44.2 (SEM 4.7) % of the radioactivity infused after 6 h and 24.9 (SEM 1.8) % after 1 h). The portal blood transport of the radioactive lipids in the test (BPD) rats was not greater than in controls even as absorption continued (0.07 % of the radioactivity infused in the BPD rats v. 0.12 YO of the radioactivity infused in the control group was recovered in the systemic blood samples), as confirmed by the liver radioactive lipids at 6 h (1.28 (SEM 0*05)% radioactivity recovered in the BPD rats and 1-69 (SEM 0.09) % in the controls). Distribution of the radioactivity in the lipid classes in the intestinal mucosa (Fig. 3) . At 1 h after the lipid infusion, although there was no significant difference between the amounts of radioactivity remaining in the mucosa of the test and control rats, the mucosal lipid partitioning showed a failure both of TG and PL esterification. There was less TG in the BPD rats (833 (SEM 133) nmol) than in the controls (1836 (SEM 141) nmol) with a calculated TG:FFA ratio of 0.16, i.e. half that of the control group. The decrease in PL was similar: 96 (SEM 10) nmol in the experimental animals and 236 (SEM 54) nmol in the control rats.
There was an overload of the FFA and TG radioactivity in the mucosa of the test rats during the 1-6 h period. The PL remaining in the mucosa 6 h after lipid infusion were of the same order in the two groups: 3 4 6 ( s~~5 9 ) n m o l in the experimental group and 406 (SEM 47) nmol in controls. This is as in the control and BPD groups after 1 h of absorption.
Compared with the control and experimental groups after 1 h of absorption and with the control rats 6 h after lipid infusion, the test rats had an overload of FFA after 6 h of absorption ( there was a TG overload in the experimental rats 6 h after lipid infusion (4962 (SEM 597) nmol v. 624 (SEM 157) nmol in controls) with a calculated TG: FFA ratio twofold lower for the BPD rats. These results showed not only a failure in TG esterification during the two absorption time periods but also an impairment in the secretion of synthesized TG.
Expt 4. Mono-and diacylglycerol acyltransferase activities
The MAGAT and DAGAT specific activities of the mucosal microsomes are summarized in Fig. 4 . MAGAT activity was not affected by 24 or 48 h fasting in either the controls or the experimental rats. Diversion of bile with or without pancreatic juice-diversion significantly decreased the enzyme activity (the mean MAGAT activities dropped to 444-59.4 % of the respective controls). Although the deviation was greater for DAGAT activity, the same decreases were seen, but with a more drastic effect of bile and pancreatic juice diversion (the DAGAT activities were 20.5-53-4 % of the respective controls).
DISCUSSION
Biliary secretions influence both the luminal and the enterocyte phases of lipid absorption. The present study examined the enterocyte phase. Because the test rats had no luminal TG hydrolysis due to the lack of bile and pancreatic juice, the test lipid micellar mixture contained a monoacylglycerol (monopalmitoylglycerol) and two fatty acids (18 : 1 and 16:O). Radiolabelled 18: 1 was used to follow fatty acid enterocyte esterification and the fate of 18 : 1 absorbed. The lipid mixture was infused as an emulsion in 1.5 ml saline sodium taurocholate (60 pmol) so as not to disturb enterocyte uptake and to allow lipid molecules to overcome the resistance of the unstirred water layer. The absence of significant differences between uptake of lipids by control and experimental groups showed that the quantity of sodium taurocholate used allowed oleic acid to cross the unstirred water layer. Preliminary experiments (Jacquemot et al. 1989) showed that infusion of a single dose of 90 pmol lipids into the duodenum gave optimal absorption conditions for investigating their lymphatic absorption. The control group's lymph recovery of 65.5 (SEM 3.7) % of the infused radioactivity is well within the range of published values (Tso et al. 1977; BennettClark, 1978) . Under these conditions, peak absorption occurred in the initial 90 min after the onset of infusion.
In the light of the results of Morgan (1966) , and the observations of Mansbach et al. (1985) on the quantity of lipids used, experiments were performed on the day after surgery (Mansbach et al. 1985) . Indeed we checked that there was no significant difference in the at https:/www.cambridge.org/core/terms. https://doi.org/10.1017/BJN19960128 lymph lipid output of control and experimental groups, particularly in bile-and pancreatic juice-diverted-rats, whether the experiment was carried out on the first or the second day after the operation.
The absorption of labelled 18: 1 in the portal venous blood was investigated in rats using 250 mm duodeno-jejunal loops, because this is the major site of lipid absorption (Rodgers & Bochenek, 1970; Brand & Morgan, 1974) , and because uptake of this amount of lipid and chylomicron formation is confined to the jejunum (Bennett-Clark, 1978) . The use of these relatively short loops did distort differences between the test and control rats.
Preliminary experiments (results not shown) were conducted on the entire intestine with similar amounts of radioactivity uptake. There was no significant overload in the mucosa 1 h after the duodenal lipid infusion: 34.1 % of the radioactivity infused was recovered in the entire intestinal mucosa of control rats and 34.1 'YO in the 250 mm isolated duodenojejunal loop. Thus, the results of the mucosal contents are considered to be valid.
The vascular perfusion technique (Bernard & Carlier, 1984) was used to monitor the uptake of labelled 18 : 1 into the portal vein of bile-and pancreatic juice-diverted-rats, and to test the proposals of several authors that it is increased in lymph absorption impairment (Saunders & Dawson, 1963; Hyun et al. 1967; Blomstrand et al. 1969; Kayden & Medick, 1969; Tso et al. 1981) . Many studies have shown that this is a reliable technique. We used it to show a comparable ratio of chyloportal partition betwen 10:0 and 18: 1 (Bernard & Carlier, 1984; Vallot et al. 1985) to that obtained by Hyun et al. (1967) using several venous punctures of mesenteric portal blood. Differences in blood absorption of fatty acids according to their chain length and unsaturation (Bernard & Carlier, 1991) have also been demonstrated with this technique. The chyloportal partition of 18:2 agreed with the length of the carbon chain and showed that the relative blood absorption increased with a reduction in the amount of 18:2 (McDonald et al. 1980) .
The absorption of labelled 18: 1 into the lymph was impaired as early as the start of lymphatic output and particularly during the first three half-hours following the onset of the lipid duodenal infusion in bile and pancreatic juice-diverted-rats. It was 44% lower than the controls. The fatty acids absorbed via the portal pathway remained free while the fatty acids recovered in the lymph were esterified and integrated into lipoproteins. Thus, as esterification in enterocytes is impaired, diversion towards blood absorption during the first hour of absorption is not unreasonable. At 1 h after lipid administration there was no difference between the radioactivity recovered in the blood samples of any groups (1.5 (SEM 0.2) YO of the radioactivity infused was recovered in blood lipids in the controls and 1.3 (SEM 0.1) YO in the experimental group). Some experiments (results not shown) were carried out for 2 h but there was still no significant difference between the control and experimental groups. Because large quantities of blood were needed from donor rats, all experiments were limited to 1 h in group B. The oleic acid may perhaps have been absorbed by the blood pathway later in the experimental group.
Further experiments were carried out for 6 h after the lipid infusion. This was a period when the mucosa was overloaded with oleic acid in its free form and when there was no significant difference in the lymph. Studies on the liver and systemic blood samples showed no increase in portal transport in BPD rats compared with control rats.
Our experimental conditions allowed us to confirm the major observations reported previously and verified by several authors, apart from some differences due to different experimental designs. The essential point is the very significant decrease in labelled 18: 1 lymph absorption throughout the entire absorption period and particularly at the beginning. Thus, in contrast with Morgan (1966) , but in agreement with many other authors (Saunders & Dawson, 1963; Simmonds et al. 1968; Rampone, 1970; BennettClark, 1978) , absorption was profoundly impaired, although fatty acids were presented to the mucosa in a micellar phase, in free form and in the presence of a monoacylglycerol to preserve and favour the enterocyte monoacylglycerol pathway of re-esterification, and although uptake was not impaired. This suggests that the effect mainly involves enterocyte events.
Labelled 18 : 1 was recovered in the lymph principally in the esterified form, especially as TG. There was only a slight decrease in the peak absorption in bile-and pancreatic juicediverted rats. In agreement with Morgan (1966), the percentage of 18: 1 persisting in free form in lymph was, on average, 2.3 (SEM 0.9) YO at the peak absorption in all the groups. As mentioned by Morgan (1966) , the increase in free 18 : 1 recovered in lymph of bile fistulated rats by Saunders & Dawson (1969) may have been due to the use of free 18: 1 instead of TG as in the work of Morgan (1966) and of FFA plus monoacylglycerols in the present study. This would seem to indicate that failure of esterification did not increase the lymphatic uptake of free long-chain fatty acids, although there was a small but real increase in the percentage of FFA in the mucosa and in experimental group A compared with control group B, which was particularly emphasized in the mucosa of experimental group C .
The second observation previously mentioned by several authors, besides conflicting findings resulting from different experimental conditions and quantities of lipids (Simmonds et al. 1968) , was the failure of mucosal esterification. As reported in most published papers, this resulted in an overload of lipids in the mucosa with the uptake being unaffected (Rampone, 1970; Tso et al. 1981) . The mucosal overload was amplified differently according to the design (groups A, B or C) and concerned both 18: 1 in its free form (ODoherty et al. 1973 ) and TG (Tso et a2. 1981) .
These observations have led several authors to suggest that intestine-mucosal esterification is stimulated by bile salts (Saunders & Dawson, 1963; Rampone, 1970) particularly through the monoacylglycerol pathway (Shiau et al. 1979; Kotler et al. 1980) . O'Doherty et al. (1973) pointed out the role played by biliary and dietary phosphatidylcholine in fat absorption by providing precursors of phosphatidylcholine for chylomicron formation. This has been confirmed by other workers (Rodgers, 1975; Shiau et al. 1978 Shiau et al. , 1979 Kotler et al. 1980) . Most showed that luminal phosphatidylcholine improved the TG lymphatic output in bile-diverted rats (Bennett-Clark, 1978). Tso et al. (1977) and Bennett-Clark (1978) demonstrated the role of biliary lecithin in chylomicron secretion into lymph, and Tso et al. (1981) and Mansbach et al. (1985) restored lymph absorption by adding phosphatidylcholine to the infusates.
In our case the readjustment of labelled glycerophospholipids 6 h after the lipid infusion in bile and pancreatic juice-diverted-rats v. control rats might have been due to de novo synthesis through the a-phosphatidic pathway, but this synthesis remained insufficient to allow the release of mucosal TG in the experimental groups. This highlights the major role played by glycerophospholipids both for the coating of chylomicrons and the turnover of enterocyte membranes associated with lipoprotein exocytosis (O'Doherty et al. 1973) .
The decrease of enterocyte esterification was studied by measuring the acyltransferase activity involved in the monoacylglycerol pathway. The results obtained in this study are in complete agreement with the literature (Rodgers et al. , 1973 Singh et al. 1972; Tandon et al. 1972; Brand & Morgan, 1974; Rodgers, 1975; Coleman & Bell, 1976; Grigor & Bell, 1982; Hoffman & Kuksis, 1982) . These results also agree with the biochemical analysis of the fate of labelled 18: 1 in the mucosa and with the lymph radioactivity recoveries.
Thus, despite the fact that the results obtained in this present study agree with previously published work on changes in enterocyte esterification and lymph absorption, we have not shown that there is any compensatory mesenteric portal venous blood transport of labelled at https:/www.cambridge.org/core/terms. https://doi.org/10.1017/BJN19960128
18: 1 in bile-and pancreatic juice-diverted rats. There was an overload of labelled lipids, both in free form and in the TG state, in the mucosa 6 h after the test load which remained so for a modest quantity of lipids and a very long time period after the peak of absorption. In addition to their role at the luminal level, bile salts seem to be important for esterification, while glycerophospholipids may play a major role in chylomicron organization and exocytosis.
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